12-O-tetradecanoylphorbol-13-acetate induces transient cell cycle arrest in G1 and G2 in metastatic melanoma cells: inhibition of phosphorylation of p34cdc2.
The growth of Demel human metastatic melanoma cells was inhibited by 12-O-tetradecanoylphorbol-13-acetate (TPA) and other nonphorbol tumor promoters including palytoxin and okadaic acid. Using flow cytometry, we have demonstrated that the cells arrested growth in G1 and G2 phases of the cell cycle. Detailed analysis of the kinetics of the growth arrest in unsynchronized cells showed that (a) the growth arrest was transient and peaked 16-20 h following addition of TPA; (b) effects of TPA on cell growth began within 1-2 h after the addition; and (c) cells completed S phase and arrested in G2. In addition, TPA induced a pronounced morphological change, which peaked by 1 h and gradually subsided over 24 h. In populations of cells synchronized in G1 using lovastatin, (a) addition of TPA blocked the onset of DNA synthesis up to the end of G1; (b) the lag between addition of the drug and onset of DNA synthesis was less than 30 min; and (c) addition of TPA at the end of G1 prevented the increased phosphorylation of p34cdc2, as determined by immunoprecipitation. The experiments reported here show that TPA transiently blocked the proliferation of Demel melanoma cells at the G1-S border and in G2, thus preventing cells from progressing through the cell cycle. These experiments suggest that pathways involving protein kinase C interact with and rapidly alter the molecular pathways involving p34cdc2 which regulate the onset of DNA synthesis and the G2-M transition.